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MS: Appeal Brief - Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Appeal Brief is submitted in response to the Final Office Action mailed October 6». 
2009. and in further response to the Advisory Action dated January 5, 201 0, in support of the 
Pre-Appea! Brief and Notice of Appeal fried on February 4, 2010. and in response to the Notice 
of Panel Decision from Pre~Appeaf Brief review mailed March 12, 201 0. A request for a one- 
month extension of time and appropriate fee are submitted concurrently herewith. 

Thi s Brief has the following appendices: 
Claims Ap pend ix 

Appendix A: Copy of claims 1. 3. 4, 6. 7, 19 and 23-27 involved in this 



Appendix B: Copy of the Final Office Action mailed October 6, 2009; 



pmmjsfoc- 
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Appendix E; 



Appendix C; 

Appendix D: 



Copy of the Advisory Action ma . try 5, 201 0; 
Copy of Ingulli. et al, J. Exp. Med., vol 185, 2133-214! 
(1997); 

Copy of Steinman, Cell, vol. 100, 491-494 (2000); 



Appendix F: 



Copy of Janeway et ah (2001), Immunobiology, 5 th edition, 
pages 20-21 1 and 



Appendix G: 



Copy of Pereira ei al., J. Immunother. 30:705-714 (2007). 



la ed Pr a. Jgs Appet 
None. 

(i) . REAL PART Y OF I NTEREST 

Appellants respectfully advise the Board that the real party in interest in the above- 
identified patent application is Katholieke UniversiteitNijmegen, a university organized and 
existing under the laws of the Netherlands, and having an office and place of business at Philips 
Van Leydenlaan 25, NL-6525 EXNijmegen, Netherlands, which is the assignee of this 
application. Additionally, Alexion Pharmaceuticals, Inc., a corporation organized and existing 
under the laws of Delaware and having an office and place of business at 352 Knotter Drive, 
Cheshire, CT 06410. is the exclusive licensee of this application. 

(ii) . RELATED APPEALS AND INTERFERENCES 

Appellants respectfully advise the Board that there are no other appeals or interferences 
known to appellants, their legal representative, or their assignee that will directly affect or be 
directly affected .by or have a bearing on the Board's decision in the pending appeal. 

(hi). STATUS OF CLAIMS 

Claims 1,3, 4, 6. 7, 1 9 and 23-27 are rejected in this application. Churns 2, 5, 8-18 and 
20-22 were previously canceled. Claims 1, % 4, 6, 7, 19 and 23-2? are pending and on appeal. 
Claims 1,3, 4, 6, 7, 19 and 23-27 were finally rejected in the Final Office Action dated October 
6, 2009. Claim 1 is an independent claim; all other pending claims depend from claim 1 or 
another claim depending from it. No claims have been allowed. It is to be noted that the Notice 
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of Panel Decision from Pre- Appeal Brief Review and the Advisory Action both fail to indicate 
that claim 6 is pending. It is urged that such is in error. The Final Office Action of October 6, 

2009 failed to indicate the status of claim 6 on the summary page but did properly refer to claim 
6 in the rejection on page 2. It is noted that Applicant never canceled claim 6 and claim 6 was 
never withdrawn by the Examiner. It is urged that claim 6 is pending and is on appeal. 

(iv) . STATUS OF AMENDMENTS 

Appellants have not submitted any amendment pursuant to 37 C.F.R. § 1.1 16 or in the 
reply to the October 6, 2009 Final Office Action (hereinafter "Office Action") or the January 5, 

2010 Advisory Action (hereinafter "Advisory Action"), from which this appeal is being sought. 

(v) . SUMMARY OF CLAIME D SUBJECT MATTER 

Commensurate with independent claim 1, an exemplary embodiment of the present 
invention is directed to a method for reducing a T-cell mediated immune response in a non-HFV 
infected animal by inhibiting an interaction between a dendritic cell and a T cell The method 
includes administering to an animal in need of reducing the T-cell mediated immune response an 
antibody which binds to a protein with the amino acid sequence of SEQ ID NO: 2 (DC-SIGN) on 
the surface of a dendritic cell Upon administration, the anti-DC-SIGN antibody reduces one or 
more interactions between a dendritic cell and a t cell thereby reducing the T-cell mediated 
immune response in the animal. See, .e.g., page 5, line 27 - page 7, line 2 1 . 

As required by 37 C.F.R. § 41.37(c)(l)(v) y a concise explanation of the subject matter 
defined in the independent claims involved in the appeal is provided herein. Appellant notes that 
representative subject matter is identified for these claims; however, the abundance of supporting 
subject matter in the application prohibits identifying all textual and diagrammatic references to 
each claimed recitation. Appellant thus submits that other application subject matter, which 
supports the claims but is not specifically identified above, may be found elsewhere in the 
application. Appellant further notes that this summary does not provide an exhaustive or 
exclusive view of the present subject matter, and Appellant refers to the appended claims and 
their legal equivalents for a complete statement of the invention. 
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Cvi). ' m 1 [Ql BERK} 1 Ai'!-; 

The following grounds of rejection are to be reviewed on this appeal; 

Whether the rejection of claims 1, 3, 4, 6, 7, 19 and 23-27 under 35 U.S.C. § 1 12(1) is 

proper. 

(vii). ARGUMENT 

JbjT ' ! < 111 S.C. §112 ili t. paragraph 

Claims 1 , 3, 4, 6. 7, 1 9 and 23-27 are finally rejected under 35 U.S.C- § 1 12, first 
paragraph as failing to comply with the enablement requirement. Appellants respectfully 
traverse this rejection and request that it be overturned for at least the reasons set forth below. 

/L The Examiner has not met his burden of establishing a prima facie case of lack of 
enablement. 

The Examiner asserts that Applicants' argument based on MPEP § 2164.02 that in vitro 
examples are enough to provide enablement when there is good correlation is not persuasive 
because the section refers to small pharmaceutical molecules not antibodies, and the method 
requires binding to a cell and then triggering further action in the form of a reduced immune 
response. The Examiner further asserts that the examples in the instant specification and the 
prior art do not show this function. See, Office Action, the paragraph bridging pages 3 and 4, 

Applicants assert that in vivo efficacy data are not required to enable an in vivo use and 
that in vitro test results are generally predictive of in vivo testing results. See, MPEP § 2164,02; 
and Cross v. lizuka, 753 F.2d 1.040, 1050 (Fed. Cir. 1985). Scientifically sound explanations, 
backed by in vitro testing, are widely accepted as sufficient evidence to support claims drawn to 
subject matter commensurate in scope with that support. See, In re Br ana, 51 F.3d 1560 (Fed, 
Cir. 1995). The instant application provides several examples, including in vitro data derived 
•from cell based assays, to support, the claimed subject matter. For example, Example 2 
demonstrates that an antibody against DC-SIGN can inhibit the interaction between DC-SIGN 
(on the surface of dendritic cells) and an ICAM receptor (on the surface of T cells). See, e.g., 
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page 20, line 23 - page 21, line 2 and Figures 2 A and 2C. Example 6 further demonstrates that: 
(1) anti-DC-SIGN antibodies prevented the eiustering of dendritic cells with ICAM-3 -expressing 
K562 cells (Figure 6B); (2) anti- DC-SIGN antibodies inhibited the clustering of dendritic cells 
with PBLs ( . ic I -eel (] . are 6C); and (3) most importantly, anti -DC-SIGN 
antibodies inhibited the activation of T-cells when T-cells were mixed with dendritic cells 
(Figure 6D), as discussed in Example 6 and Example 7. Fhese as <\ ai e > epresent <u\ e of what 
occurs in vivo, i.e., there are interactions between dendritic cells and T cells which initiate an 
immune response. See, e.g., page 19, lines 1-10 of the instant application. This interaction is 
mediated by DC-SIGN expressed on the surface of dendritic cells and an ICAM receptor 
expressed on the surface of T-cells. See, e.g., page 1, lines 9-12 of the instant application. The 
application also teaches and enables reducing an immune response by inhibiting an interaction 
between dendritic cells and T ceils by blocking the interaction between DC-SIGN (expressed on 
dendritic cells) and an ICAM receptor (expressed on T-cells). Therefore, the application teaches 
and enables the method as recited in independent claim 1 . A person of ordinary skill in the art 
can make and use the claimed methods based on the in vitro data and other teachings of the 
) 1 'i 1 it undue ex| < nation 

Applicants have submitted additional evidence demonstrating that one of skill in the art 
would expect that the in vitro evidence provided in the specification is representative of what 
occurs in vivo. For example, Ingulli, el a!., J Exp. Med., vol 185, 2133-2141 (1997) flngulli," 
previously submitted as Exhibit A attached to the response dated April 28, 2008, attached herein 
as Appendix D) demonstrates that antigen-bearing dendritic cells directly interact with naive 
antigen-specific T cells (Ingulli. abstract). This result is consistent with in vitro experiments 
suggesting that dendritic cells are initiating antigen presenting cells (APCs) for T ceil responses 
(Ingulli, page 21 33, left column). Applicants cite Ingulli to demonstrate that in this area, in vitro 
results are consistent with in vivo results. Similarly, Steinman, Celt. vol. 100, 491-494 (2000) 
("Steinman." previously submitted as Exhibit B attached to the response dated April 28, 2008, 
attached herein as Appendix E.t was submitted to show that in this area, several in vivo studies 
have corroborated previous in vitro results (Steinman, page 492, right column). 

Although the specification has not provided in vivo data showing an actual reduction of 
immune response in vivo, it is textbook knowledge that T cell activation requires the interaction 
between dendritic cells and T cells. See, e.g., Jane way etal. (2001), Immunobiology, 5* edition, 
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pages 20-21 ("Janeway," pre >usl ntted a Exhibit I ittached to the e > e dated June 8, 
2009, attached herein as Appendix F). Janeway teaches feat T-cells can be activated by a 
combination of two signals - an antigen and a dendritic cell. The pending claims are directed to 
nh biting the f-ceU-dendri iction, thei < end f it ion of the 1 cell, 

e.g., a T-ceii mediated immune response. In view of the in vitro data provided by the present 
application, and the additional evidence provided by Inguili, Steinman and Janeway, one of 
ordinary skill in the art would have had no reason to question whether the in vitro data provided 
by the application indeed correlate with in vivo efficacy. 

Furthermore, additional publications in the field indicate that when an anti-DC-SIGN 
antibody was administered in vivo, the antibody successfully bound to DC-SIGN expressed on 
the surface of dendritic cells in vivo. For example, Pereira et ah. J. Immunoiher. 30:705-714 
(2007) ("Pereira," previously submitted as Exhibit 2 attached to the response dated June 8, 2009, 
attached herein as Appendix G) reports the specific targeting of DCs in vivo in a nonhuman 
primate model using antibodies directed against .DC-SIGN (see, summary, page 705). As such, 
Pereira confirms that the in vitro data of the present application are reliable and the application 
correctly predicted the in vivo effect. One of ordinary skill in the art would have had no reason 
to question whether the in vitro data provided by the application indeed correlate within --vim 
efficacy. 

Further, Applicants submit that the Examiner has the burden to provide reasons for a 
conclusion of a lack of correlation with in vitro testing or an in vivo animal model. See, MPEP 
2 1 64.02. In this case, the Examiner has merely asserted that the level of unpredictability in the 
art is high and on this basis concludes that one skilled in the art would not associate in vitro 
efficacy with in vivo treatment. The Examiner has not provided any specific reasons to doubt 
that the in vitro data correlate with in vivo efficacy. The Examiner has not provided any 
evidence to suggest that the instantly claimed methods would not be operative with respect to 
reducing T-cell mediated immune response in vivo, thereby failing to meet the burden of 
establishin , a prima facie case oi lack of enablement. 

Applicants point out that the scope of enablement only needs to bear a "reasonable 
correlation" to the scope of the claims. See, e.g., In re Fisher, 427 F.2d 833, 839. 166 USPQ 1 8, 
24 (CCPA 1970); MPEP 21 64.08. There is no requirement in U.S. patent law that the claimed 
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invention must wo < 0% of the tin ide ul coi e circui dances "All that is 

necessary is that one skilled in the art be able to practice the claimed invention, given the level of 
knowledge and skill in the art." MPEP 2164.08. Applicants submit that the data presented in the 
specification more than satisfy the "reasonable correlation" of the in vitro working examples 
with the claimed method as required by case law:. 

Regarding the Examiner's arguments, the quoted section of the MPEP (MPEP § 2164.02) 
itself is not directed to small molecules. Even if the particular case law being cited (Cross v, 
Iizuka. 753 F.2d 1040 (Fed. Cir. 1985)) involves a small molecule, the MPEP makes no 
distinction between a small molecule and a large molecule. In addition, Applicants submit that 
the distinction drawn by the Examiner between a small molecule and a large molecule (e.g., an 
antibody) is irrelevant to the enablement rejection. It is well known that antibodies bind to their 
antigens with exquisite specificity. The specification demonstrates that the disclosed antibodies 
bind to DC -SIGN and inhibit the interaction between DC-SIGN on ihe surface of dendritic cells 
and an ICAM receptor on the surface of T ceils. The Examiner did not explain why the type of 
molecule, e.g.. an antibody as compared to a small molecule, would make any difference in 
evaluating enablement. 

In addition, Applicants point out that the Examiner has incorrectly characterized the 
claimed method by stating that "the method requires binding to a cell and then triggering fitrthet 
action in the form of a reduced immune response" (page 3, last line of the Office Action, 
emphasis added). In the claimed method, an anti-DC-SIGN antibody binds to its target (DC- 
SIGN represented by SEQ ID NO: 2), thereby blocking the DC-SIGN from further interactions 
with a T-cell. With DC-SIGN blocked, the further actions (e.g., interaction with a T-cell) that 
are required for an immune response cannot occur, resulting in a decreased immune response. 
Thus, ihe binding of the antibody does not trigger further action as the Examiner asserts: to the 
contrary, it blocks further action. Accordingly., in the claimed method, an antibody may actually 
be better than a small molecule since the antibody may block an interaction between DC-SIGN 
and a T-cell more efficiently due to steric interference. AH that is required is for the antibody to 
bind to DC-SIGN thereby blocking interaction of dendritic cells with T-cells. 
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B. The claimed invention directed to decreasing art immune response in 
differentiated by distinct method steps. 

The Examiner asserts that "ffjhe complexity of the art and of the currently claimed 
invention is that an body t « * 1 > A in ^oth increase and decrease the immune 
response. While applicant argues that the specification includes two different inventions, other 
than the description, in the disclosure or the preamble in the claims, the difference in immune 
response in the methods [is not] differentiated by distinct method steps" See, Office Action, 
page 3, lines 12-16. 

While the specification teaches that certain embodiments of the application relate to 
method f increa ;ing an immune response in an animal, the immune response is m i 
s pecific antigen by presenting an antigen (or one or more antigenic parts thereof) to dendritic 
cells in a form that can bind to the C-type lectin receptors on the surface of dendritic cells, which 
then process and present the antigen to the T-cells, thereby causing an immune response against 
the antigen (e.g., page 15, Hues 3-26). The specification further teaches that "the antigen can be 
attached to (e.g. fused with or covaiently bonded to) an antibody directed against the C-type 
lectins, preferably a monoclonal antibody such as AZN-D1 and AZN-D2 mentioned above; or to 
a part or fragment of such an antibody as described above" (e.g., the paragraph bridging pages 15 
and 16). Briefly, an antibody may be attached to a specific antigen and this antibody-antigen 
conjugate m ay be used for targeting the antigen to dendritic cells, and subsequently inducing an 
immune response against the specific antigen (see v e.g. v page 16, li ne 29-page 17, line 3) . 

By contrast, the claimed invention (e.g., claim 1) is directed to a method for reducing a T- 
cell mediated i mm £< em n animal by using a naked antibod that bind to D< SIGN 
on the surface of a dendritic cell thereby blocking the interaction of the dendritic cell with a 
T-cell. Such method results in an inhi bition of T-cell mediated immune activity. Contrary to the 
Examiner's assertion, one of skill in the art could readily differentiate these two inventions, 
which requi re different forms of an antibody (the first requires an antibody-antigen conjugate, 

! i ses a nakc d mtibodv i and cause different outcomes (the first causes an 
increase in a specific immune response, whereas the second causes a decrease in immune 
activity). 
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( ' The spei ific ation teaches the in vivo significance of the claimed method 

The Examiner asserts that the specification does not teach the amount or type of reduced 
immune response, the significance in vivo or what that level of reduction produces. See, 
Advisory Action page 2. 

Applicants assert that the specification does teach the amount and type of reduced 
immune response, the significance in vivo and what that level of reduction produces. See, for 
example, specification page 6, line 30 - page 7, line 2L Specifically, the specification teaches 
that anti-DC-Sl'GN antibodies bind to DC-SIGN, and inhibit the interaction between the DC- 
SIGN on the surface of dendritic cells and an ICAM receptor on the surface of T cells. The 
specification teaches that such interactions include the adhesion of T-cells to dendritic ceils, for 
instance in dendritic celi-T-cell clustering and T-cell activation. These dendritic ceil~T~ceil 
interactions are involved in generating an immune response, such as primary 
sensitization/activation of T-iymphocytes, and co-stimulation of ! ceils; as well as processes 
suen as chemical signaling, endocytosis and transepitheiial transport. As disclosed in the 
specification, specific applications include, for example, preventing or inhibiting immune 
responses to specific antigens and immunosuppression, for instance to prevent transplant 
rejection and treatment of autoimmune diseases. Therefore, one of skill in the art would have 
understood the significance of the invention in vivo and what to expect from the in vitro 
examples. 

Based on all of the above arguments. Appellants respectfully request that the Board 
overturn the §1 12 Rejection of claims 1,3,4, 6, 7, 1 9 and 23-27. 
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(vlii). CONCLUSION 

For the reasons given above, it is respectfully urged that the final rejection be reversed 
and that all pen ling c Mms he allowed. 

Appellants authorize the Commissioner to withdraw the extension of time fee from 
Deposit Account 18-1945. If there are any other fees not accounted for. Appellants authorize the 
Commissioner to charge the fee to Deposit Account 18-1945. 

If there are any questions after reviewing this paper, the Examiner is invited to contact 
the undersigned at (617) 951-7000. 



Dated: May 5, 2010 Respectfully submitted, 

/Ryan Murphey/ 
Ryan Murphey, Ph.D. 

Registration No. : 6 1.1 56 
ROPES & GRAY LLP 
One International Place 
Boston, Massachusetts 02110 
(617) 951-7000 
(6.17) 953-7050 (Fax) 
Attorneys/Agents For Applicant 



244869?0J>bOC" 



10 



Afty, Docket No. ALXN-PG2-089 



(ix). CLAIMS APPENDIX 

CLAIMS APPENDIX A 
CLAIMS ON APPEAL 

1 . A method for reducing a T-cell mediated immune response in an animal by- 
inhibiting an interaction between a dendritic cell and a T ceil, comprising administering to an 
animal in need of reducing said immune response an antibody which binds to a protein with the 
amino acid sequence ofSEQ ID NO: 2 (DC-SIGN) on the surface of a dendritic ceil, wherein 
said antibody reduces one or more interactions between a dendritic cell and a T cell thereby 
reducing said immune response in the animal, and wherein the animal is not infected with Hi V. 

2. (Canceled). 

3. The method of claim 1 wherein said animal is a mammal. 

4. The method of claim 3 wherein said mammal is a human. 

5. (Canceled). 

6. The method of claim 1 wherein said antibody reduces adhesion between DC- 
SIGN and an ICAM receptor on the surface of a T cell . 

7. The method of claim 6 wherein said ICAM receptor is selected from the group 
consisting ofICAM-2 receptors and ICAM-3 receptors. 

Claims 8-18. (Canceled). 

19. The method of claim i wherein said antibody is a monoclonal antibody. 
Claims 20 - 22. (Canceled). 
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23. The method of claim 1 wherein said antibody is selected from the group 
consisting oft) an antibody produced by hybridoma ECACC accession number 99040818 and ii) 
an antibody produced by hybridoma ECACC accession number 990408-19. 

24. The method of claim 1, wherein said animal is in need of tolerance, 
immunotherapy or immunosuppression, 

25. The method of claim 1 , wherein said animal is suffering from an autoimmune 

disease. 

26. The method of claim 1, wherein said animal is suffering from an allergy, 

27. The method of claim 1, wherein the antibody is administered in combination with 
another compound selected from the group consisting of: immunosuppressants, 
immunomodulants, antibiotics, auto-antigens, allergens, anti~LF3A, Tumor Necrosis Factor 
(TNF), anti-viral agents, and CD4 inhibitors. 
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Application No. 


Applicants} ] 


QffscB Action Summary 


10/625,202 


FIGDOR £T AL. 


Examiner 


Art Unit j 




MYRON G. HILL 
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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- ExtfjU'ilons <Jf Sirea may !j<s avaiiae-ie under the prpviraons or 3? CFR l.leSyai. In no even', Poweeer, ma;- a reply be brneiy I'liPPi 
after SiX (G) MONTHS frot;' irie mailing tiei?.- o! this ooieti-nantoeiion 

- if MO period 'or repiy is sonified aoove the mrwuauff; statutory p«nod will apply ant! veU expire SiX (fit MONTHS f«om file rfsaiiiea Sate Of tln-i oornrauriiprfStOn. 

- raiiareto reply wtt'titri Pie'seua esjercJed period fct re-piy will. Py suiuto. cause at- aoptotion ;© become- Afj ANODE* D <>S U S.C. §133). 
Any reply rece.eea ay tn~ CKee ipfcr than rhrea moiHiis after trio neaninp date ef tins eoieinujiieainjip even if timely Piee. may ledace aey 

7 r , • r 

Status 

1 )£S Responsive to communicatton{s) fifed on 0dJuneJ0Q9. 
2a }H This action is FINAL . 2b)0 This action is non-finai. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Br parte Quayie, 1935 C D. 11, 453 O.G. 213. 

Disposition of Claims 

4$2 Ciaim(s) 1,3.4.7.19 and 23-2? is/are pending in the application. 

4a) Of the above ciaim(s) is/are withdrawn from consideration. 

SO Claim(s) is/are allowed. 

6) 23 Ciaim(s) L3,jJ. 19 and 23-27 is/are rejected. 

7) 0 Clairo{s) is/are objected to. 

8) 0 Cfetm(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are; a)Q accepted or b)0 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .35(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 3? CFR 1.121(d). 
1 1 }□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO- 1 52. 

Priority under 35 U.S.C.§ 119 

:2}D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9{a)-(d) or (f). 
a)D Ail b)D Some * c){J None of; 

1 □ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the international Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

This action is in response to the papers filed 6/8/09. 
Claims 1,3,4,6,7, 19 and 23-27 are under consideration, 

IDS 

A signed and initialed copy of the IDS filed 8/8/09 is enclosed. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full , clear, concise, and exact terms as to enable any par,- ■ ed in the 
art to which it pertains, or with which it is most nearly- connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 3,4,6,7,9, 19 and 23-27 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. 

Applicant argues that the disclosure teaches two distinct inventions: 1) reducing 
immune response by inhibiting interaction of DG-SSGN and T-cell and 2} a method to 
prevent HIV infection by inhibiting DC-SIGN and GP120 interaction. Invention 1 is not 
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drawn to treating HIV infection. Furthermore, citing Steinman (previously supplied) and 
the current application both teach that DC-SIGN can be stimulated to induce response 
against antigen. Also, the restriction in the parent case highlights the difference as 
claimed. 

Applicant also argues that in vitro is predictive of in vivo responses and lists in 
vitro examples from the specification. And that Steinman and Janeway (Editor) teach 
that DC and T-ceii interaction induce immune response. Applicant teaches Pereira el a!, 
shows in vitro to in vivo correlation. 

Applicant's arguments have been fully considered and not found persuasive. 

The results in the specification or those shown in the art provided do not show 
the reduction of immune response in mammals by an antibody that binds to SEG ID# 2, 

The complexity of the art and of the currently claimed invention is that an 
antibody that binds SEQ ID# 2 can both increase and decrease the immune response. 
While applicant argues that the specification includes two different inventions, other 
than the description in the disclosure or the preamble in the claims, the difference in 
immune response in the methods is not is not differentiated by distinct method steps. 

Applicants argument that in vitro examples are enough when there is good 
correlation is not persuasive. First, the portion of the MPEP quoted refers to small 
pharmaceutical molecules not antibodies, and that the method requires binding to a eel! 
and then triggering further action in the form of a reduced immune response. As 
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previously stated, the examples and the prior art do not show this function. Applicants 
argument that Steinman and Janeway (Editor) induce immune response evidence the 
feci that the prior art does not enable the claimed invention. Also, Pereira et a!, (not 
found attached as an exhibit) teach in vitro effect is predictive of in vivo.is not 
persuasive for the following reasons: it is not drawn to reducing an immune response, it 
uses antigen bound to antibody which is not required in the present claims, and it 
appears from the abstract that non-human testing was done to demonstrate their 
experimental situation. 

As far as the restriction in the parent case is concerned, the examiner is not 
making a double patenting rejection and the claims in this application are examined on 
their merits. 

The rejection is maintained. 



Conclusion 

No claim is allowed. 

THIS ACTION SS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action, in the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action, in no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MYRON G. HILL whose telephone number is {571 )272- 
0901. The examiner can normally be reached on M-Th and flex. 

if attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Helms can be reached on 571*272-0832. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAiR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



M G. H./ 

Examiner, Art Unit 1648 



/Mary E Mosher/ 

Primary Examiner, Art Unit 1648 
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In Vivo Detection of Dendritic Cell Antigen Presentation to 
CD4 + T Cells 
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jxra) to assess this possibility. As shown in fig. 4, interac- 
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CMTMR-labeicd unpulsed DO 24 1; after DC injection. 




2137 higuili et: al. 




2 3 4 5 6 7 
day after injection 



.48 h after rajeeaon of OVA peptide-rmlsed DC about 
one third of the Hc_ 1 Oil < T cells were 
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showed evidence (yCoop of interactions with endogenous 
pnicortnuf Dt of tfo ie 1 iai t> 1 
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The physical interactions between the DO! 1.10 T cells 
v T \ v. C t 1 o t i 

the T cell, Intracellular eimmg with ma-lL 2 inribody 
vl owed that r. M ^„! traction of the DOl I li> T cells 
present in recipients mjected with OVA pepnde-pulsed 

prudtnma m • « Fig Z T , tid > The 

put t tin r i i e i 

that IL-2 woducrion was not detected in 1)011.10 cells 
fn to si k. no , i c th u .pul : a IV <Ffo 5 i an < D w 
in the CD-D, Kjf I -26" T cells [recipient T cells) present 
in mice injected with OVA. pepti de-pulsed DC (Fig. 5, C 
and Dj. 



. This 



i prt 



the foldings that duster formation coincided with IL-2 
production by the antigen-specific T cells, and was fol- 
lowed be proliferation o i+ i u i of rite T ceils into 
DTI ! effector cells Our results are consistent with those of 
others who showed that Costers of prohteratmg T cells are 
found tn prox nity to T cell zi )C after » on >fsu 
tr.m ,i 2 , „ e O T . -oua uDMl 

dn 1 mV \ p-pro L pi < D i Minion i \ i no t 
1 nt i i 1 iiwiv ,ii mi to 

the in vitro studies of Steinman and cowotkers (16-19), 
and provides a possible explanation for the ability of small 
numbers of minor peptkie-puised DC to induce cancer im- 
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The finding Oat very few DOL! 10 T 
ss pro s tied DC despi 1 f i 

lymph node paracortex indicates t interactions between 
aiirlgen-e.pecinc CD4' T cells and DC in the absence of the 
relevant antigen arc vciy transient It n possible that the.-.e 
transient interactions are stabilised if the DC display the ap- 
propria pept MH< ottipiexcs and activate the I: r- 
aeumt. T cells to upregulate the activity of their adhesion 
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activated by an ArC Don.! the recipient before bindusa to 

le OVA 3 bed d D s unlike! b< 

cause it would require transfer of OVA peptide from the 
labeled DC to recipient APC$. This does siot appear to be 
njecaoo of OVA pepride-pulsed, unla- 



beled DC togeti 



a iabe 



uopuised, labeled DC into recapi- 
•d DO 11. 10 T cells did not result in 
vecn the labeled populations as would 
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ximal interaction with DOl 1.10 
icdvation caused the labeled DC 



to metabolize the dye aid become u idetect 
naling has been shown to srimulatc cytol 
and costirnulatory molecule expression in I 
treated DO'S 1.10 T cells present in the ch 
expected to express CD<*0 ligand (24) ¥. 
metabolism due to DC activation was the o 
then many DOl 1.10 T ceil dusters lackin 
should have been observed. This, v.-as not 



beled DC. Thus, a more likely explanation is that the DC 
hysk h d 5 P p< ai . mse the i ac. tc out o( the lea ph 
node or are killed by the responding T cells. CD4* T cell 
killing of the cognate ARC has been described m several 
es (2 16 i addition, a recent sm De S 
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During the last decade, dendritic cells (DCs) have come 
lo be appreciated as critical controllers of the immune 
response, especially T ce!i responses, Although T lym- 
phocytes actuary mediate resistance to infections, 
transplants, and even tumors, without proper instruction 
from DCs, T ceiis would be severely compromised. DCs 
convert antigens from fo> eigne oils and infectious micro- 
organisms into short peptides that are bound to mem- 
brane proteins of the major histocompatibility complex 
(MHC). These MHC-peptide complexes are formed in- 
traceiluiarly but are ultimately presented on the plasma 
membi ane um< > he) >. is ligar for antigen spe- 
cific T ceil receptors (TCR}. in addition to ICR ligand 
formation, DCs carry out many other functions, some 
to be considered below, which allow them to contro! 
immunity at several points. 

Despite their importance, the OC can be regarded as 
the Cinderella of the immune system, for years kept by 
the hearths of a few laboratories. With added attention, 
as illustrated by two papers by Geijtenbeek and coi- 
ieagues in this issue of Ceil, one can begin to appreciate 
some of the DCs giamor. Both papers center on DC- 
SIGN, a new DC-restricted molecule. DC-SIGN in turn 
qualifies a; ' stems to be 

used by the dashing T ceil and the wicked HiV-1 to 
identify their DC. Yet the slipper, like its wearer, had to 
be rescued from years of oblivion. None of the new 
ideas described in the papers by Geijtenbeek el ai. were 
apparent from the genomic sequence of DC-SIGN, first 
reported in 1992 and since then deposited several times 
in gene banks, instead the research had to shift to DCs 
for the importance of this moiecule to be appreciated. 

DC SIGN is a type if membrane protein with an externa! 
rnannose-bmd^c ( typ< l< - tin domain. It was cloned 
from a placenta! library, through its capacity to bind the 
glycan-rich HIV-1 envelope in the absence of CD4 {Curtis 
et ai.. 1992), the classic virus receptor, in the first of 
these two papers {Geijtenbeek et ai., 2000a), the lectin 
is rediscovered and renamed DC-SIGN, because it is a 
"DC- specific !CAW ^ v i 
posed that th< si DC SiGN with ICAM-3 es- 

tablishes the initial contact of the DC with a resting T cell, 
helping to expla th >l nc y with which DCs initiate T 
cell imn unity. P i ig bet n jpp are it in t s r ut 

Run r " ' perim •> e > > ' id this adjuvant 
roie of DCs has been ext< nd 3d I turn ws {Ohodapkar 
and Bhardwaj, 2000). The second paper (Geijtenbeek et 
ai. r 2000b} addresses the known capacity of DCs to 
promote HiV-1 infection in culture. DC-SIGN proves to 
be a spec as kin i ■<> , pfot promoting binding 
and transmission of HIV-1 to T cells, rather than viral 



entry into the DC. Thereto 1 M likely will be piv 
otai for explaining some important functions of DCs, 
The Potency of OC in initiating immune Responses 
from Resting T Cells 

The term "poten . indi t€ t'>< rel iveiy small num- 
bers of DCs, and reiativeiy iow doses of an antigen or 
other T ceil sti nuius. a jt n iate rapid and 

strong responses, such as T ceil proliferation and iym- 
phokine produc n. Pot not sii ply 3 nattei of 

more efficient MHC-peptide complex formation, al- 
though this too is a newiy recognized mechanism used 
by DCs to control immunity (Inaba et ai., 2000}. instead 
potency is read I 1 i it ao not re- 

quire processing e.g polyclonal nitogens microbial 
superantigens, and transplantation antigens, DCs are 
also effective when the amount of membrane-bound 
TCR ligand is vsnishingiy small, as few as 100-1000 
ligandsontheenjieuli i Mjft3i 1993). 

For these reasons, the efficacy of DCs has been attrib- 
uted to speciai accessory molecules. Many such mole - 
cules are found on DCs, e.g., CD48, -54, -58, -80, -86, 
and the cor esp i 1 - > mi 1 jie; block DC-T cell 
interactions. However, these membrane proteins are 
shared with other an! k, . i - DC-S!GN is 

the first recognized DC-restricted product thai helps 
timulatt rest < r cells 

The Figdor iab realized that resting T ceiis expressed 
the adhesion moiecule ICAM-3, in contrast to what was 
expected, iCAM-3 did not bind to jl, integfins on DCs. 
When they made antibodies to block ICAM-3 binding to 
DCs, the monoclonals identified a smaii 44 kOa moie- 
cule. Its binding to ICAM-3 was Ca ;- dependent and 
biocked by rnannan. The antibodies reacted specifscaily 
with DCs. Cloning showed that the ICAM-3 -binding moi- 
ecule was identical to the previously defined HIV-1 enve- 
lope-binding lectin (Cunis et a!., 1992). In functional 
tests, the renamed DC-SIGN contributed to transient 
DC-T cell clustering and responses to transplantation 
antigens. 

Geijtenbeek et al. (2000a) propose that DC-SIGN me- 
diates the known loose adhesion that takes place be- 
tween DCs and T ceiis in the apparent absesxre of foreign 
antigen (Figure 1). Such adhesion seems necessary, 
because MHC -peptide iigands are membrane bound, 
typically scarce {10-1000 copies/ceii), and need to be 
recognized by the TCR, another membrane moiecule. 
DC-SIGN-mediated adhesion provides an opportunity 
for the TCR to scan the DC surface to identify these 
small amounts of TCR ligand, which then activate the 
resting T cell. Subsequently T ceils respond vigorously 
r tigens pr nti d by other cells, but by then the 
activated T tell > ire replete v , own functional 
adhesion molecules. 

Further experiments wiii decipher this proposed 
mechanism of action and dissect 0C-SIGN function in 
vivo. Mice deleted of the gene for DC-SIGN will be valu- 
able, assuming there are no additional homoiogs. Never- 
theless it -or r f of "^search 
to recall that h 

most of the important accessory membrane proteins 
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mat control T cell function, not just DC-SIGN and 1CAM-3. 
These include CDS6 (LFA-3) for CD2; CD54 (iCAM-1) for 
CD11a O.FA-1); CD4QL (gp39) for CD4Q; CD80 (87-1) and 
C086 (87-2) for CD23 and CD154 (CTLA-4) (Figure 1). 

Geijtenbeek et al. (2000a) detected DC-SiGN on DCs 
that were not mature or terminally differentiated, and 
expression of DC-SIGN die not increase when the DCs 
matured. This raises the possibifity that DC-SIGN is 
mainly needed by developing DCs, not yet expressing 
optima! levels of MHC-peptide and accessory mole- 
cules like CD86, to contact ICAM-3 on resting 7 celfs 
and then mature with help from the responding T ceils. 
Conceivably.. OC-SIGN could be involved in T ceil re- 
sponses other than classical immunity, such as the in- 
duction of tolerance and immune regulation. 

Although DC-SIGN could be a long-sought. DC- 
unique molecule for T cell adhesion, 3nd thereby help 
to explain the potency of DCs, there has been progress 
on another hypothesis. DCs are he!d to have other 
unique products to enhance signaling together with the 
TCR. i.e., costimutation. While DCs are remarkable in 
this regard, to date cosiimulation is not known to involve 
s DC- specific produc? instead the potent costimnlator. 
CD86, is abundant on DCs relative to other antigen- 
presenting ceils. Wore remarkably, during ti>e vesicular 
transport of newly formed MHC-peptirie complexes in 
developing DCs, the complexes move together with 
CD86. Upon arrival at the DC surface. MHC-peptide 
and CD86 are deposited as stable clusters {In3ba et 
a:.. 2000). Therefore DCs are designed to set up the 
"immunological i.ynapse.' 

The concept of a synapse, a term first coined by Wil- 
liam Paul, proposes a central contact zone in which the 
APC and T cell membranes are only 134 A apart (Oavis 
and van der Merwe, 1996: Shaw and Dustin, 1997). The 
zone contains multiple copies of molecular couples that 
span this distance, e.g., CD4S or -58 plus C02, CD80 



or -86 plus C028, and importantly, MHC-peptide pins 
TCR (Figure 1). This assembly of supramolecular aggre- 
gates may facilitate costimulation 3nd sustain the low 
affinity interaction between TCR ligands and the TCR. 
Direct experiments on synapses have so f3r used acti- 
vated T celts. DCs might allow the concept to be pursued 
in naive T cells. In sum, more precise mechanisms are 
beginning to explain DC function. OC-SIGN for T cell 
adhesion, and preformed aggregates of MHC-peptide 
and membrane accessories for costimulation. 

We have only been discussing the basis for DC po- 
tency in vttro. In vivo, DCs are found in peripheral tissues, 
such as the skin and airways but they can migrate to 
lymphoid tissues. There, in the T cell areas, the DCs are 
in full view of the circulating, naive lymphocyte repertoire 
and can even make chemokines that attract these T 
celfs (Adema et af., 1997). The match of the DC and T 
cell can then be made via OC-SIGN. allowing the intimate 
cross-talk between the two ceils to begin (tngulli et al.. 
1 99 7). Nonetheless, to contrc-i immunity, the DC displays 
other functions prior to the use of DC-SIGN. In the pe- 
ripheral outposts for antigen entry, DCs are immature 
requiring a stimulus, such as exposure to microbial 
products or inflammatory cytokines, for terminal differ- 
entiation (Cella et at., 1997). The immature DCs express 
several receptors for antigen uptake, including other 
lectins (Figure 1, top). The endocytic system is in turn 
regulated by a maturation stimulus to efficiently convert 
antigens to MHC-peptide complexes, in concert with 
CD86 costimulators as mentioned above (Inaba et al., 
2000). DC migration from the periphery' to the lymphoid 
tissues involves mobilization via multidrug resistance 
receptors (Randolph et al„ 1998) and chemotaxis through 
the CCR7 receptor toward chemokines produced in 
lymphoid tissues and lymphatic channels iForster et af.. 
1999). After DC-SIGN functions, the synapse forms and 
the resting T cell is activated. Then TNF family members 
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fiq-.sre 2 Proposed Pathways for the trans- 

i t H jiVioPenr ' 

'the upper DC-SIGN-flepensteftt pathway 
does not distinguish M-tropie from T-iropfc 
HtV-1. « may operator, 'or exarnpie. or) DCs 
bene f r u j a vt i 

the major pathway in Mvi ceits studied oy Geij- 
teneeek et at. WOb). The lower, infection- 
dependent pathway may pertain to DCs 
wBiifi mucosal ep-i-helia. BOTH pathways stso 
could operate in acute end throttle phases 
of infection to iytstptwks tissues. 



on the T cell, tike C040L and TRANCE, prolong DC stir- 
viva! and eytofc ) ;ten et ai . 2000), espe- 
ciallytbeli 12 needed - c nq T cell-mediaied immu- 
nity {Figure 1). Therefore DC potency is not due to one 
surface or secreted molecule, it results from many well- 
timed and spatially organized ;peciatiz3ttons. 
DCs and the Transmission of HIV-1 
Trie second of the two papers (Geijtenbeek et ai.. 2000tJ) 
revests a new way for HIV-1 to exploit the DC. The 
investigators describe a fascinating DC-SIGN-depers- 
dent mechanism. This iectin cart capture HIV-1 at tow 
external titres. Without allowing viral entry, DC-SIGN 
retains the attached virus in an infectious state for ciays 
and then transmits it to replication-permissive T cells. 
The m vitro dai t ' th micrographs of tissue 
sections. DC-SIGN is found on dendritic profiles be- 
neath genitai epithelium, a major potential site for HIV-1 
tt ansmtssion, and in the T cell areas, the sites for viral 
replication especially in acute infection. This pure deliv- 
ery rote for DC-SIGN is consistent with data that, in 
iyniphoid tissues, HiV-1 and SiV mainiy replicate in CD4" 
T ceils, not DCs (Staht-Hennig et at., 1999). 

The new experiments use a standard system to study 
the involvement of DCs in HtV-1 transmission (Pope et 
si , 1994), The model is to add HIV-1 to cultured DCs 
for 1-2 hr, wash, and at varying times, add in T ceils 
and follow the levelsand cellular sites of virai replication. 
A vigorous infect;on occurs, primarily in T ceils, in such 
s model, antibodies to DC-SIGN exerted a significant 
but sometimes incomplete block of transmission. When 
transfeeted ceils were used to pursue the relative roles 
of DC-SIGN and more classical HIV-1 receptors, DC- 
StGM was not an entry receptor and did not influence 
the entry role of CD4 and CCR5. However, DC-SIGN on 
one transfectant captured virus, even . i m p>> >e it in 
small amounts, and transmitted the HIV-1 to GD4 3nd 
CCR5 on othei | 2 top) OC-SIGN literally 

"presents" HIV-1 to T cells, but in a nonprocessed infec- 
tious form. 



it is possible that other pathogens are atso transmitted 
via DCs and in particular via DC-SSGN. The glyean fi- 
gands for this lectin could be present on other Virai 
envelopes, the cell walls of other microbes, or even 
tumor cells. Aiso because DC- SIGN retains its HIV-1 
iigand in a native state, this and other lectins . could, 
present vaccines to protective S cells, which must react 
to native antigens. If the vaccine were simultaneously 
processed and presented to heiper T cells, DC- SIGN 
would evert set up ar»eff>>c> < C-i nenageatrois," 
capable of mclu. ng <-tr<.>' g . our , d gn 
immunity (Fayette et al„ 199?}. 

DC-SIGN is not the oniy attraction that HiV-1 finds in 
DCs. The virus can infect certain DCs in culture (Figure 
2, bottom, red arrows) HIV-1 is capable of replication 
in immature DCs, and possibly mature DCs that are 
interacting with CD40L or T cells (Granelli-Piperno et 
at.. 1993). So while DC-SIGN can transport HIV-1 and 
enhance infection of T celts, locally or in lymphoid tis- 
sues, direct infection could aiso amplify She amount of 
virus that DCs deliver. Both pathways (Figure 2} may 
enhance the overall pathogenesis of HtV-1 infection, 
although Geijtenbeek et ai, (2000b) observe that DC- 
S1GN in their cells plays the major role in virai replication, 
especially at low doses of HfV-1. 

importantly, it is welt established that M-tropic strains 
of HIV-1 are preferentially transmitted among humans. 
One possible explanation is that selection takes place 
at the level of DC infection. By contrast. DC-SIGN ferries 
both M- and T-tropic viruses to T cells. Geijtenbeek et 
at. (2000b) did not detect DC-SIGN on DCs (Langerhans 
cells) within the genital epithelium, only on DCs beneath 
the surface. These two subsets of DCs, termed "epider- 
mal or epithelial" and "dermal or subepithelial." repre- 
sent distinct pathways of d ioe (Cause t-t of., 
1996). Since epidermal. DC-SiGN-negative DCs likely 
select for M -tropic HIV-1 {Reece et ai., 1998), these DCs 
in vivo may account for the selective transmission of 
M-ijopic HIV-1 v h then hind to IditK ibepithc 
ti 1 DC SIG\ p> } u plifying delivery 
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of vims to Tec < > i m u 1 ymphoid tissue. 
Beyond these functions in HIV-1 capture and convey- 
ance, DCs can serve another nefarious role, activating 
I cells to be permissive for HfV-1 replication {Figure 2, 
right), 

Smpticati&ns 

A new OC -restricted molecule, DC-SIGN, demystifies 
two of this cell ig fu f> s stimulating "i 

lymphocytes to develop immunity, and enhancing HIV'-l 
and S!V repiiceiscn. For imrrsynity, it is implied that DC- 
SIGN allows the DC to interact temporarily with naive T 
cells. Critical events of antigen recognition can then 
ensue, leading t rmat and function of a contact 

zone termed the immunological synapse, rich in inter- 
acting adhesion nd signa j molecules For immuno- 
deficiency viruses, DC- SIGN enables the OC to bind and 
transmit virus to permissive T cells. This should occur 
in vivo beneath th< gt lital • pithelium and in the T cell 
areas of tvsn; ih iuse of DC-SIGN expres- 

sion in these sites, DC-SIGN may allow DCs to carry 
additional pad >gens to tlx Mat targets, The new 
data identify DC-SIGN as a potential site on DCs for 
manipulating both the immune response and HIV-1 in- 
fection. The resuits illustrate a larger issue. To under- 
stand and manipulate immune responsiveness, and 
many clinical areas involving the immune system, one 
i jnd lympho- 
cytes. One must also consider DCs, the captivating con- 
trollers of immunity. 
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fig. 1.80 The cous-se of s sypica! 
antibody response. First encounter 
v.ti;. .sr- sn»qsn produces 3 primary 
. >p t - Anfigen A introduced at ' 

n >t = 5 < r - - ' 3 
the serum. Aiter a iag phase, ants! 
against antigan A t&f«e) appears; 
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i minus 



3i the adaptive immune 
ity by presenting peptide 
\<> antibody. 
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nst snothei 



3 {veto' 



« present, 



8lgn8 t i, delivered by an armed effector T cell Because of their ability 

mi.-sr^d in Pi". 1.2:; Pendrstsc ceils are me mwi :>»v " " -. 
presenting cU oi the ^ ^ Macrophages can a s s0 mediate innate 

make a crucial contribution to the effector 
response, B cells contribute to adaptive 
from antigens (bey have ingested and by 



;ne inrtisi or -in-r^i-y .espcnse to A, e 
this is the first encounter of Sne.anin''. 
with antigen 8. 



Thus the final postulate of adaptive immunity is that it occurs on a cell that 
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Basic Study 



in Vivo Targeting of DC-SIGN-positive Antigen-presenting 
Cells in a Nonhuman Primate Model 

Candida F. Perehxt PhD* Ruurd To > PhD K H WD, PhD A 

Mit Krei --Rommel, PhD.f Susan J. Faas, PhD J Car! G, Figdor, PhD;* 
and Gosse J. Adema, PhD* 



Sammar> ii > \«j o m ^ i Hi V 
with antigens coupled to antibodies directed against APC- 
ec ; tic end (>::>■ tk: i >rs is a si npte snd » r "» n S 
approach lo induce or inoculate immune response* against 
Ok in i s i i n i ti ii hut 

targeting of APCs with an anttgun coupfcd to an antibody 
directed aaeunsi the ciidocyttc acceptor DC-SdGN effectively 
induces a specific immune response against thai antigen. The 
aim of the present sutuy was to determine the ability of the 
ii r .tnn.it Mi.M iibih d s '1 >ti t \PCs 
in a eynoiTioigus macaque inoriei after it;, admmist: aiioti in vivo, 
biurniriohisioehernicai anciyrm, darnouaoned that m neap ere. 
injected intravenously with A2N-D! have AZN-D t -targeted 
\?{.* in ti U,"pt i.iCi ! f M ; < -t ' ht) > ne hvei DC? 
SiCfs positive ecus were mainly Socated m the medullary 
sinuses of the LNs and in the hepatic sinusoids in the hvci. 
No unlabeled DC-SIGN motet tiles were found iti the LN of 
AZN-0 1 -injected macaques Morphologic criteria and Staining 
of sequent!;!! i.N sections with a panel of antibodies indicated 
thai the DC-SJGN-targeted cells belong to the myeloid lineage 
of APCs. In conclusion, this is the first sntdy that shows specific 
1 1 ,m „ 1 »K i o w i _ i 1 c ^ ' g 

pc-siqk 

Key Words: srtti-DC-SiGN an'ihody, eyuomolgns macaque, 
antigen-presenting cells., lymph nodes, liver 
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Dendntn cell (Dt nir ut t it 

u < cuteC abbing w inte s D< >JGN j a 
mann >e< pe H membra ecti th a 

short aromc-terroinal cytoplasmic tail ssnd a single 
carboxyMenriinai carbohydrate-recognition domain 
CRD). DC-Si ( sresse i bag ti 

mC ? Both cells type;, rue m m i- : ^.u asp ceils 
tn.Pt stub t pt i i i it;gen.s in th 
peripheral blood and Csaues migrate to the lymphoid 
t v , 1 e u i i f t v t t_ I 1 PC 
SIGN has been described as a receptor for several 
i ab< psu ) , i i • 5 ii G< -PK N, 

i then < tor DEC- ?d 

bind to- endom mine T nPgens enter th 
endoevtt up m - e ed onto vruijor hi to- 

1 ti V ).] N '|b el I 11 

stimulate proliferation of antigen-specific CDVT ceth.. 

! he potent cat t • i APC - 1 e runtime 
responses has led to the development of vaccination 
sira ties that involve ex vsvo ioadtne > id ai 

\ft t i i it! i do e i s la l 'n 

subsequent adrmmstratiori to paitcnisa-" Unfortunately, 
this ex vivo approach is very laborious and expensive 
An attractive alternative, is to load the APCs with the 
nntigen(s) directly ta vivo, hi principle, A PCs can be 
targeted with antigens coupled to recombinant viral 
vectors., mtcropartides, receptoi ligands. or receptor- 
specitic antibodies, "fargeting APCis trt vivo whir spiecific 
antibodies is an attractive method because of their 
tuka i h 1 1 t i tbv v t i n 1 btcsme 
many antibodies that target a ceil surface receptor can 
induce receptor-mediated endocytosis. Several studies 

t C v , , r t [ tl i ) t K 

L - i I >, t. i - u i t go i to DC iii 
i ii v i e . m 1 11 lit *itn < 

vitro study, vac have shoivn thai targeting of keyhole 
hmpet hemocyanhi to human APCs via an antibody 
directed against the eiadooytic receptor DC-SIGN effec- 
tively induced the woJiferafjon of keyhole limpet 
hemooyanm-specilk CD4 + and CDS " T cells 5 Mice 
h r 1 to ' t DC SIGN t bat e.shP 

Hi profiles distinct from that of human DC-SIGN, 
hampering the interpretation of in vivo studies in mice. 15 
Therefore, the aim of this study was to determine the 
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MiA 



tihuman DC-SIGN ■ 
) target DC-SIGN -p< 



APCs in a nonhumat- primate t 
has been shown previously to re 
and chimpanzee DC-SIGN.'* : 
availability of rhesus macaques 
m it ; si o 1 f 'u to ' 
physiologically. 



que 



Th 



DC-SIG? 



mt SlCiA We aiso showe t AZN-0 i 

j of DC-SIGN in cync i 
Finally, we evaluated the. specificity cG AZN-D! for APCs 
in cynomolgus macaques in vivo. 

MATERIALS AND METHODS 

Antibodies 

} > ! s< \ Dl ) \7'*-rv i t 

antihuvmm DC-SIGN}' were produced from hybribomu 
supernatant*, or iron) ascites fintd after a i '5 dilution with 
Pierce L i 11 Suffer (Pierce, Rock ford, I b d 
diluted ant bod) wa oaded rm ?i stein - S« r is. . .re 4 



Fa 



Buci 



the columns washed with binding buffet, die bound 
antibody ekited with iOOwM of glycine, pH 3.5 and 
neutralized with Tris buffer. Absorbance was determined 
at. 280 nm and chosen fractions were pooled before 
dialysis into phosphate-bufi'cred saline (PBS). The overall 
t ci e yield was "n of purified n , e i id i i t a 
ascites Shad. AZN-D; seats biotinyiai.ed with EZA.mk 
Sulfo-NHS-L h m iieree) ccording to the manu- 
i ip n j i c ! I i bit <u CD3 pof >nal sera 
incase moi > 1 r e ta_ ) i , i ■= T r g< it 

i -v f>os W^e r G'i 1 i.l Om e «. , , ■ ... i 
DAKO Cvtomaticm. Glostrup, Denmark). Mouse mono- 
clonal anti -DC- LA MP (clone 104.G4) and biotinvittted 
mouse monoclonal anti-HL.A-.DR/DP {MHC class II; 
i ,oi m y w p ' <. ^ ^ a i i M 1 up 
France) and Lemon Technologies (St Louis, MO), 
respectively. Mouse monoclonal anteCDdl (clone WM- 
59} was purchased from Pharmingen (San Jose. CA), 
Mouse IgC n 1 <~ I'l &{ 1 stem sbiug UK 
and total rabbit IgG {Jackson irmnunoResearch; West- 



chased 



PA; » 



; Ve< 



haboi 



sn trots H »--w ted 1 
goat antirabbit were 
s fBttriingame, CA). 



Animal and Human Tissues 

Nu e v ii i ■ L - t > nie < v.,. 

used in this study. The experiments described were 
performed using a rmounal number of .nonfamiar; 
primates, in cord vil t til policies establish 
by the 1 ted K ' bi \on iSc • • ! v. Pi dt r 1 
Vet ! l A t c \ no t!v sooet.u Cede l s m tnc 
for the Housing and Care of Animals used in Scientific 
Procedures and the Humane Killing of Animals, under 
Schedule I to the Act. issued under Section 21 of the Ac!. 



Sgus macaques were purpose-bred ; 
ccs). Tl;e omen merits were Derformec 



Wt 



hummgdon, Uwihrtagesmre, unglam 
pernnenta; procedures were subject to 
the United Kingdom Animals (Sciential 
o t e in Co, 

the Housing and Care of Animals : 
Procedures and the Humane Killing ; 
Schedule I to the Act, issued under Sect 
1 i , - ei -• 



f Practice for 



ssfy i 



i da} 



. tdsa:; 



nical 



h ta m m n - de , 2 d x d \P( s 

i i] Ge m f - t < a i u er i m ph 

node i'Gf fr ( i Hi i i " <>ed 

t si iiii i i ks/d VZN-DI o vs 

I to 7. The animals were euthanized on day 8 with a lethal 
ck>se ot per t i u t i i I i ah aniu u > 
v sicn of it ) ood vessels. Tissues were 

collect • t - i i A b'te eut i j c e.eil e I 

organs were fresh-frozen. Frozen samples were placed 
on corks, snap (roe.en in isopemane, cooled in liquid 
nitrogen, and stored frozen (approximately — 70°C). 
For comparison, frozen inguinal LN and liver tissues 
from an untreated (naive! niaeaqiie were obtained from 
the German Primate Center (Gbitingen, Germany) 
euthanized owing to poor prognosis after trauma, 
in, untreated conttoi annual was of similar health and 
age and was housed under similar conditions as the 
a 1m lib ' -X t i it u , id i i 1! its. 
was performed under the German Animal Protection 
Law and in accordance with guidelines of the German 
Primate t e i 
pattern of APCs in the LNs of untreated macaques was 
similar to those observed „, the LNs of macaques 
that treated with oxazokme, both untreated and oxaao- 
ione-treated macaques will be referred lo as control 
cynomolgus macaques. 

A sample of human liver svas obtained from i 
patient, a 78-year-old man undergoing a partial hepatic 
resection us treatment for colon carcinoma, following 
national guidelines regarding die use of human tissues. 
All tissues were sectioned at Sum for hnmunobistochem- 
iStry and eosin and hematoxylin staining. 

Cloning and Sequencing of Cynomolgus 
Macaque DC-SIGN 

Frozen liver and LNs tissues from control cyno- 
in. G s u .uquu s u mm _ . a: 1 " .if 1 
TRlzoi (Inv'itrogen Life Technologies, Gaithersburg. 
MDl according to ihe manufacturer's guidelines. Total 
RNA a. b^.obt . J ' -> w . f< mf U .to. 
water and I2pg of RNA were used for the synthesis of 
complementary ON A (cDNA). Afterwards, a polymerase 
chain r 

y-GTGCl \G CAGAACTI )' (sense 
and 5' - GC A G ATCC A G A A TT I G G C A AG G ' (anii- 
sense). These primers were compfemeniary lo regions 
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DNA 
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Iris. 0.(501 M of EDTA-Na2-.snlt, and 0.02 M of acetic 
, „ a QfAquick Ge! Extraction Kit 
(Q1AGEN. Valencia, CA) according to the manufac- 
h m t T i 0< i r ! i fVi i f F ' 

into a pG£M-T .Busy Vector' (Promcga, Madison, Wi) 



itCa 



Di 



\ be I k. Pewit e clone , e ted bv PC R u i • 
the nv mhin > s M.i«„- Pi , , ;nd ON \ was 
ourificd Conn Cones that contained the insert using a 
QIAprep Miniprep (QiAGEN) according to the manu- 

lull-,- ) i S IL 1 t( * ' I in 1 i" 1 ' 

400 ng of pUtsmid DNA using 50 ng of 77 prorctosor or 
M ! 3 reverse primers. 

Smmunohistochemistry 
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normal sent! 
antibody: was 
incubated ov 
For the live 
blocked by f : 
{5 minaf.es it: 
ing kit, Vect 
tissue section- 
biotin block, 
with PBS am: 



innaldehyde for 30 minutes, depending on 
antibody used. Aiter washing with PBS. 

were incubated for i hour at RT with (0% 
'! from the species in which the second 

raised. The scrum was then discarded and 
:rnight at 4°C with the primary antibody. 
■ tissue samples, endogenous biotin was 
i > followed by 

. • ioi Oh baonn {A din Bio i F cl 
or Laboratories, Bmhvmmo CA). Lner 

were washed with PBS before ami after the 



0 to; 



Com, v 



wasrse.-. 



ramies 



On 



.=:!!!; 



Vectastasn k 
A EC {Zyme< 
essco, CA) a 
yen. The b 
peroxidase a 
The Nether'; 
phosphatase 



Ri A-'iei f> :h PBS, the 

*as peribrnw 

1 (Vect boratories, Burli i \ 
1, Jnvitrogen immunodetection. San Fran- 
jiaminoben i moLogic Dm 



: Re 



. Chemicals 8W, Devoir 



Cynomoigus Macaque DC-SIGN CRD Is Highly 
Homologous to Rhesus Macaque and Human 
DC-SIGN 



- DC- 



eque 



ed, - 



nd ; 



AZN-Di 

the \ urn, 'i < OHKh nodu no m>m da rs 
macaque OCCiGN CRD from L.N and over tissues with 
primers c nplememary ■ region onserved between the 
human arc i ie i D< SK x es. Seq e lysis of 

j t Nil \ 

' PD a mo he C it <t is 0 ^ W , mo A' , 

homologous to P ig-ma)ed macaque, rhesus macaque. 

human DC-SIGN, and human L-SSGN, respectively 
i iv t , i 1 n re Ci regioi ntaining \ J5I 
conserved i non r - i t not rhesus 

macaque DC-SIGN, suggesting that AZN-Di can bind to 

cvnomoigus macaque DC-SIGN. 

High Expression of DC-SIGN in Lymphoid 
Tissues of Cynomoigus Macaques 

Although the expression of DC-SIGN in rhesus 
j opt nc hln n « i <tensb h de- 

scfibed. 14 the cmso^.i >S Dg StGN m , non lens 
naeo-iqaes has not. Therefore, we firs; emhyaed the expres- 
sion of DC-SIGN on frozen I..N action* from centre; 

l - g U n I'D t .„ DM 

(fig. ! A) and CD3 (Fie '; 3) were used to stem B ceiis end T 
( '- i specti J> Isotyt n itched o trois did o- iernos 
strate significant background staining (data not shown). 
Similar to findings in rhesus macaques, 1 -- iatge numbers of 
DC-SlGN-positive oelis wete present in the meduibry 
es and some DC-S!G 1 - r 

t i\ u ' iiis ^ id n ft \s i j ii i >' i i 1 
in conn lorn r tF ID-H 
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FIGURE 1. Expression patterns of (A) 
CD20 in B-crtl f*K (B) CD 3 in 
pa at >rii< 3 irea ^ 1 D6S on s nus 
cefis, and (O-H) DC- SIGN in troeen serial 
sections of iriyuinai (A»D), auricular 
(£, F), or mesenteric iC-H) LNs from 
control cynomofgus rnataquei. Tissue 
sections were stained with the antibo- 
dies describee: above followed by bioti- 
nvlated horse antimouse antibody. 
Maapificatiorr. 50 x (A--D): 1 DO x (G); 
200 E F H) 63C insets 
beads indicate sinuses, "f", follicles; 
arrows, paracorticai areas. 
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cortical region are of myeloid origin. As expected, CD68 
fn i • revealed i broader t\o i pattern than only 
DC-SiGN-positive ceils. Next, sequential sections of the 
sjij t ' v i \ I x v - . i_ directed 
against DC-SIGN (Fists. 2A, Ci, the mature DC marker 
DC- LAMP (Fig. 2B) or against MHC class !! {Fig. 2D), 



which is omsent on both mature ai 
and a < o 1 > *- 
The anti-DC-LAMP antibody stained 
the paracortices tegicai and medullary s 
i) e at ii MH( H iniil , ! tbek s . 
distributed throughout the L.N (Fig. s 
previously described for theses macaoa 
patten; of DC-SIGN correlated well wii 

i i DC marker DC-LAMP t of h 
findings suggest that eyreomolgus mas 
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;E 2. Expression patterns of (A, Q 
.IN on sinus celts, (B> DC-UMP on 
■ed cells outside the follicles, (D) 
class if in follicles in frozen serial 

: <t in a b 1 0 v "i 



WOU: 11 j I 

m s<bed jb > r I'd m U 1 i L > 3 V 

corse araimome antibody. Magnification: .. ■ aw. ybeC ; 'C eyf y'ywyCy C' 



Atrowhead; indicate 
follicles. 



and/or immature DCs 



intravenous Administration of Anti-DC-SIGN 
Antibody Targets DC-SIGN- positive Cells in 
lymphoid Tissues of Cynomolgus Macaques 
In Vivo 

To determine whether and to what extent AZN-D1 
co i k t k i» uc X Mi \ l i \ i 

% j t i t i vcre treat t \.ZN f »i ich 

ered by intf si i U it has f t fc 

shown that rnieyGi delivered by initavenous injection 

ClOg \2 d i "> s ) I I 1 

monkeys did not resuil in the detection of ml gGi -bound 
mononuclear ceils within the LNs, 1 7 we did not euthanize 
more animate to include this control arm in our study. As 
,,i!Xl " > >■ u „ ^ hi v i (h tV it hi LNs. 
\ZN Dl W3* delivered by intt 1 1 

i ii Nisi scv. i i esa! LNs of 

raoum luted 10. 
,tti i os i V i s i e 1 ^ t ) 1 *t st i t 

\/\ >| i It. ^ i nudar LNs 

shower i \ 7 D ! rgeted ceiis 

tl ^ JA-D rh AZN-DI geted were 
mamly present in the medullary smuses, but were aiso evi- 
dent i n fie t u i >iUv d ie 
(Figs. 3A-D end Table 2). Sections of mesenteric 
!N ii i i v > i ujoe rh t ^rr itmb-d sb i 
AZN-DI aiso showed numerous AZN-Di-targeted ceiis 
(Figs. 3E. F). Biotinylated horse antimouse antibody 
siainuia of sections, from an untreated macaque did not 
oetrcno m e'servund tainme; (data not sh v?>) 



To assess die percentage oi DC-SIGN' molecules 
that were targeted ' by AZN-DI, LN sections from 

> en w i ■• i ^ - o s» 1 \, N . > t "ic 

with o cc AZN-DI. This brotiayiaied AZN-DI 
antibody is as effective as unlabeled AZN-Df in detecting 
Ds, ' ii) and 

allows visualization of the DC-SIGN molecules that 
remain unlabeled after tine intravenous AZM-D! admin- 
istration. Strikmgiy, upon staining of sections- of LNs 
from AZN-Dl-treated macaques with biotinylated AZN- 
ii)!, no reticuvity with the bicamyiated antibody was 
! DC- 
SIGN molecules present in these LNs have been targeted 
the art i < < , i, nl l Z\ h i \F i i amy 
of LNs frt VP caqises with unlabeled 

AZN-Di followed bv biotinylated house antimouse anti- 
body >i% 4J mI' i i i - >» '.Hi j o t ,r t, 
observed with biotinylated horse antimouse antibody 
alone (Figs. 3A-D). confironng that aii DC-SIGN 
molecules present in the LNs are targeted by AZN-DI 

Anti-DC-S!GN Antibody Targets Kupffer Cells 
in the Liver of Cynomolgus Macaques 

In.! P\ v- tri -it a till. 

_ r C m no, i i 1 ^ N sift 

idennca' to DC-i^x hi ad f . < < 
structure and shares similar hounds. However, L-SIGN 
is e; pre ted i st eei A z< ' .ma ♦ the ad cells o! 
the liver, LNs, and placenta, but not in DCs or 
n c> sph ijtt Sri'Di t ' f t tt i it in 

ques that were treated with AZN-Dt were stained with 
biotinylated horse antimouse antibody to assess the 
^ i i its oi \Z\ Li • i i Suit 

t AZN-Di -targeted cells were observed in the 
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flGURE 3- Cynonsoiqes macaques 3d- 
ministered AZrAOl in vivo have 
D " - targeted cells wafar, (A-D) auricular 
and <b*P} meseotetk LN$. Frozen tissue 
sections were only stained with bio- 
bnyiated horse antimouse antibody 
i - <M> - laqmft a on c 0 x (A, E); 
iOOs (8, Q, 20! x (D, F) < head 
indicate Sinuses; "?", foBicfes; arrow, the 
hilurrs. 




hepatic s 
deteratin 



of thes 



, To 



,ed by AZN-Dt. 

serial <ectioi li ci 01 > i ,r ^ I cy»< g maca 
ques were stained with antibodies against human 
DC-SIGN (AZN-DL big. 6A), DC-SIGN/L-SiGN 
(AZN-D3, Fig. 60), CD68 (expressed on Kupffer cells 



•r iiv 



nuorophav 



! D 



nd L-: 



expr 



ssed 0 



staining patterns of DC-SIGN a 
with AZN-D1 and AZN-D3) were similar to that 
observed after labeling with biothiyiated horse antimouse 
antibody alone (Fig. 5). Interestingly, these staining 
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OxsiOi^m 



Parscwtfcal Area 



M e& itlary Sinuses 



1 na sviiit >S% muiwivn* w 1 I is>5. AnimaSs ft uv S ;ieo tv-viv^a iMmwnom i 
to,* rro«ii»sws C , <«is I urtS v;< il >v f 1 't Ns ■> h -r " . ie\ wis: s 
and ssii!«:or siai::ir; S .iL-tf wow!: - iwfRUiv:; < S% pwitire ceils: "+ $*, 







flCmt 4. Unlabeled OC-StCi 
coles m the auricular LNs of cyn 
macaques administered AZN-D 
Serial frozen tissue section; fron 
cynomcigus macaques (/ 
moigus macaques treated 
(C, 0) were stained wit! 
AZN-D1 (bio-aDC-SiCN) alone (A, C) 
or unlabeled A/tN-01 (aDC-SICN) fol- 
lowed by bioiinylated horse anhmouse 
antibody {B. D) Magnification- SO a (C 
D); 100:- (A. B). Arrowheads indicate 
sinuses; "f", follicles. 
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patterns were most consist"!-!! with that of ami-CD68 but 
not with the staining pattern of anti-CP3L These results 
are in contrast to those observed on. human liver, in which 
AZN-Pd labels verv few liver DCs (Fie. 7A) and AZN- 
TH abe LSECs Kit G> A r ^ r t of 
hun n, s j whh antibodies against CDtG (Pig, ?C) no 
CD3I (Fig. TP) labeled Kupffer ceils and LSECs, 
respectively. These results suggest that AZN-D1 is 
targeting Kupffer ceils in the liver of cynomolgus 
macaques: 



DISCUSSION 

To our knowledge, this, is the first study that 
den i t fes ) U P<" '•' r ' N 1 it' t 

ceils alter the administration of an ami-DC-SlGN anti- 

d \ i ' ' II t f H 

d - m if un n D( SIGN t i . 1 i ! ai i d< sZ x L 
demonstrate Use same distribution pattern in LNs as 
DC-SiGN-posilive cells, which indicates that intra- 
venous injection of AZIN-D; specifically targeted PC- 
S'. j\ t r t e J ~" ,ese < i r r trd 



lev nwdeilarv sinuses, although some cells can aiso be 
foui d in th ifSeren! mi es"and on t 1 t pa tcorsi d 
or T-ceM area " the 

{ P s if! i i q J 1 

pewo I ft-e dw i t J ">< f t< 
speedie tint ibouies. it remains defiant to unequivocally 
duhmanish cvnoiooisius enactions DCs front macro- 

o , vt thai DC- 

SiGsN is mainly expressed by PCs, • ?JB recent studies 
have shown that PC-SIGN is expressed on medullary 
sinus macrophages in the paracorticai _area of normal 
human and rhesus macaque LNs. J -' 3 Sittce several 
w i i w IX soN G It x - uwG'tt 
is tempting to speculate that human or cynomolgus 
macaque DC-SIGN alleles may also exist and that these 
nlleies m ice mt Tor the dirte « d betwee' 

t J i i , f i o < i I d\ 'his 

hypothesis. Notwithstanding, both DCs and psuh 
phages are APCs that can induce powerful and specific 
immune responses against foreign antigens and also 
induce cross-presentation of exogenous antigens on 
MHC class I molecules. 30 -- irrespective of the precise 




FIGURE 5 v /no n •> na j u< 
ministered AZN-01 in vivo have Aa'N- 

i-1 - jeteO Gs n d lew Fma ^ , _ , 

t-ean tCUoV ewe Oaioeu v/lth Li M \ 
opst. a t wc ' " > t hbodv fbiu- ' 
HosuM). Two representative sections ,re 
shown. Magnification; 400 ■■■ ■ 
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RCUftt 6, F-roier: senai section;; of Si vs;r 
tissue from rondo: cynotTiokjus maca- 
ques were stained with (A) AZN-D1 

r.io u- - j :^ " m .ts 

L-SiCN'), (Q antt-C068 antibody for 
Kopffer ceils, ot with (0) ami-CDs I 
no >. obH ^ «i! f t mi, 
iated horse antimeus? antibody'- Mag- 
otficaiion: 400 x . Arrowheads, indicate 
Kuofter celts: arrowy LSECs. 



identity of those DC-SIGN- ■■positive cells, our data 
demonstrate that DC-S!GN-po$aive A PCs -cah... fie 
mdcollj targeted in vivo with an aniihuman DC- 
s' > t t ist "not! L i 1 
Hi; DC-SIGN molecules present in the IN* of AZN-- 
Di-ueated macaques wore tmyeit-d with this antibody 
tfeing: the described intravenous treatment regimen. 
Others hove shown that intravenous administration of 
mlgG! { 

moigus monkeys dots not result in the detection of 



■ ;. . 



V;- 

A) 



; Ther 



J-DI 1 



of DC -SIGN i: 
DC-SiGN is a 



n;ent suited in 
he antibody or a down-regulation 
s on APCs In the LNs. Although 
2 receptor and the macaques were 
ter the last dose of AZN-DI. J he 
-\/\ i -> ' ' d ' i \ 

■nceirtration ofAZN-Di that was 
; ali DC-SIGN molecules fot 24 



- This 



ed 
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as a proof- of- principle !o -show that anti-DC SIGN 
antibodies, can large! a significant cumber of DC-SIGN 
molecules in vivo and can reach the LNs. Subsequent in 
vivo studies can now be designed to determine the 
immunologic consequences of targeting DC-SIGN in 
uynornoigus macaques. We note that no apparent 
, ) > r ! s w i J n o tJ 

short-term administration of AZN-D1, but this should be 
in < ] i tsated todies in which antiboc 

dose and frequency of administration are systematically 
examined. 

As the DC-Si GN homolog L-SIGN is mainly 
esp csiia o I st i ■ 1 hum • - ^ . , ■ the 

i \ '\ I > 1 t i t , iv of 
eyrmmedgus macaques. Surprisingly. ■> contrast to insults 
using human liver m which only a few scattered APCs 
Stained with \f \ D 101 t ids D mi ' i n ■ of 
the reactivity of AZN-DS on beer sections from control 
cynomoSuos mueaqaea revealed numerous iabeded cells 
As previously described for Rhesus macaques. 15 the 
stsmti pat i < r a- ti \ ' \ D! i mi 

that >f art ants-CD6f ^ l > . vHjc 1 ti ivet 
mt 1 1 >h >ae (Kupffet m, Similarly, the and-L-STGN 
t ,u . observed 
i , tl < ^ < 11 ..it »C tb, d eW h ith i 

e ^ *fo H i 1 Vi i I <1 e \ / tn L> 

staining pattern was also very different from the staining 
pattern observed with an anti-CDJi antibody, which 

bet d LSbCs in both himmi i con! i « 

macaque liver. This fundamental difference in the liver 
staining pattern between human and both cynomoigus 
and rhesus monkeys may be either due to structural 

in ic L SIGN, DC-SIGN 
or to different expression patterns of DC-SIGN and 
i IGN in i t 1 1 1 i i er r ^ tl 
human liver. As AZN-Di is capable of recognizing DC- 
SIGN in the LNs of these, macaques, it is reasonable to 
) s ) if tl il th n t y p e ' ■ 1 ran but the 
emmssmn patterns of DC-SIGN ,m L-SIGN m m ( >, u 
o .stum, is ai lk q o )i! ,r rm« human 



Ir i; ciin I d c t it i e n ! 
macaques "tieated with AZN-Dl bad AZN-Di -targeted 
cells m then' livers. As was seen in control cynomoigus 
i \ Dl tar- 
get e cells closely correlated a, :f the distribution of 
Kuj d i N . < si ic it-mi u am Dms 

t I ! 1 1 th " '\ 1 r ! 

j due s n ph tow >f the antil to R 

reccHoi , oti Kt b- s . < s un control 
macaques did not show KupfTer cell staining using an 
isotype-matoh i ' C * trot (dat i shown} at 
did stmw iea..iivit\ usth twth K~ KA en: n , ' 
SIGN tibod Instead jits sugg t t ^> 7 N 

Dl is binding to a DC-SIGN homolog on Kapffer cells in 
cynomoigus monkeys. 

In conclusion, this study provides proof-o£f»itM%te 
th >■ » it D< SIGN 

e-,e i i ! 1 i i - \P if L n 



he i Recent i i o i 1 i n ipi, 

targeting antigens to APCs via a humanized anti-DC- 
SIGA ) N'ert ml a t < ) e mm 

mm pi) n'hAlKJ M i >t al'id} 
peptides and proteins targeted through DC-SIGN gen- 
erate m m. 1 immune responses {h ke Cret R nut 
unpublished results). As has been described previously 
for targeting of DCs with anti-DECC.US antibodies in 
mice, 9,10 12 future in vivo immmootherapeutic studies with 

io u \ , n iii ii u t 

pn S1G.N tib die sh Id xpl Me tffect , YPC 
m i rati on si n indue hoi nmu mil, 

t m i d , * Ce ... t i -SIGN, 
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